Profound conformational changes of PED/PEA-15 in ERK2 complex revealed by NMR backbone dynamics.
PED/PEA-15 is a small, non-catalytic, DED containing protein that is widely expressed in different tissues and highly conserved among mammals. PED/PEA-15 has been found to interact with several protein targets in various pathways, including FADD and procaspase-8 (apoptosis), ERK1/2 (cell cycle entry), and PLD1/2 (diabetes). In this research, we have studied the PED/PEA-15 in a complex with ERK2, a MAP kinase, using NMR spectroscopic techniques. MAP Kinase signaling pathways are involved in the regulation of many cellular functions, including cell proliferation, differentiation, apoptosis and survival. ERK1/2 are activated by a variety of external stimuli, including growth factors, hormones and neurotransmitters. Inactivated ERK2 is primarily found in the cytosol. Once the ERK/MAPK cascade is initiated, ERK2 is phosphorylated and stimulated, allowing it to redistribute in the cell nucleus and act as a transcription factor. Previous studies have shown that PED/PEA-15 complexes with ERK2 in the cytoplasm and prevents redistribution into the nucleus. Although the NMR structure and dynamics of PED/PEA-15 in the free form have been documented recently, no detailed structural and dynamic information for the ERK2-bound form is available. Here we report NMR chemical shift perturbation and backbone dynamic studies at the fast ps-ns timescale of PED/PEA-15, in its free form and in the complex with ERK2. These analyses characterize motions and conformational changes involved in ERK2 recognition and binding that orchestrate the reorganization of the DED and immobilization of the C-terminal tail. A new induced fit binding model for PED/PEA-15 is proposed.